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Background

Breast cancer patients often experience significant psychological challenges, particularly fear of cancer recurrence (FCR), which is a prevalent and distressing concern following diagnosis. FCR can lead to heightened emotional distress, including anxiety and depression. Resilience, the ability to adapt positively to adversity, may play a crucial role in mitigating these negative emotional outcomes. This study aims to explore the heterogeneity of FCR among breast cancer patients and examine the moderating effect of resilience on the relationship between FCR and emotional distress.





Materials and methods

A cohort of 398 breast cancer patients participated in the Be Resilient to Breast Cancer (BRBC) program between May and December 2023. Surveys were administered to assess FCR, resilience, and emotional distress levels. Data were analyzed using two approaches: latent profile analysis (LPA) to identify distinct FCR profiles and moderation analysis to evaluate the role of resilience.





Results

Three distinct FCR profiles were identified: low (27.5%), middle (53%), and high (19.5%). Resilience significantly moderated the association between FCR and anxiety (B = 0.115, SE = 0.046, P = 0.014), but no significant moderating effect was observed for depression.





Discussion

The findings highlight significant heterogeneity in FCR among breast cancer patients, with a substantial proportion experiencing moderate to high levels of FCR. Resilience was found to buffer the impact of FCR on anxiety, suggesting that interventions aimed at enhancing resilience could alleviate anxiety related to FCR in this population. These results underscore the importance of incorporating resilience-focused strategies into psychological therapies for breast cancer patients.
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1 Introduction

Breast cancer is the most prevalent cancer among women globally, with 2.3 million new cases annually, accounting for 24.5% of all female cancers (GLOBOCAN 2022) (1). Risk factors include genetic (e.g., BRCA1/2 mutations), hormonal (e.g., prolonged estrogen exposure), and lifestyle factors (e.g., obesity, physical inactivity) (2, 3). Despite advancements in screening and treatment that have improved 5-year survival rates, particularly in high-income countries, breast cancer remains a leading cause of cancer-related mortality worldwide. This is especially true in low- and middle-income countries (LMICs), where limited access to early detection and treatment contributes to higher mortality rates (4, 5). Disparities in healthcare resources and infrastructure further exacerbate these challenges, with LMICs bearing a disproportionate burden of breast cancer-related deaths (6).

Patients diagnosed with breast cancer frequently experience significant emotional distress, predominantly manifesting as anxiety and depression (7). These psychological challenges persist from diagnosis through treatment completion (8) and adversely affect treatment adherence, compromise outcomes, and reduce quality of life (9, 10). Additionally, these emotional distresses are bound with an increased hazard of condition deterioration and metastasis, ultimately contributing to lower survival rates (11, 12). In addition to anxiety and depression, fear of cancer recurrence (FCR) is another significant psychological challenge faced by breast cancer patients (13). FCR is characterized by persistent preoccupation with physical symptoms (14), avoidance of medical tests or excessive use of medical resources (15), and heightened anxiety and depression. Young female breast cancer patients are particularly vulnerable to FCR (16), with incidence rates exceeding 60% in some studies (17, 18). FCR significantly impacts both treatment and daily life. In treatment, it may lead to non-adherence to follow-up schedules or excessive use of healthcare resources (13, 19). It can also exacerbate psychological distress, reducing patients’ ability to cope with treatment side effects and overall quality of life (20). In daily life, FCR often impairs social functioning, disrupts sleep patterns, and reduces engagement in physical activities, further diminishing well-being (21).

Resilience constitutes a fundamental aspect of positive psychology, defined as an individual’s capacity to adapt themselves when facing damage, misfortune and gross life stressors (22). It counteracts the pessimistic consequences of stress, reduces the incidence of anxiety, depression, and FCR, while being positively correlated with enhanced well-being and mental health. Research indicates that the resilience exhibited by patients following carcinoma operation is conversely correlated with the severity of FCR (23). In breast cancer patients specifically, studies have shown that higher resilience levels are associated with lower FCR and better emotional adjustment (24). What’s more, individuals who possess greater psychosocial resources tend to experience a weaker correlation between stress and depressive symptoms (25). Additionally, prior investigations have established a positive connection between FCR and emotional distress (26, 27). Nonetheless, few empirical studies have explored the moderating effect of resilience on the relationship between FCR and emotional distress in breast cancer patients. This study seeks to provide new insights into how resilience influences the interplay between FCR and emotional distress in breast cancer patients. To address this shortcoming, the primary objectives of this study are twofold: (1) to explore the heterogeneity of FCR among breast cancer patients, and (2) to validate the moderating role of resilience in the relationship between FCR and emotional distress, particularly focusing on anxiety and depression.




2 Theoretical framework

FCR is a significant psychological challenge experienced by breast cancer patients, characterized by persistent and excessive worry about the potential return or progression of cancer (28). Patients with high levels of FCR often exhibit negative coping behaviors, such as avoidance or excessive medical reassurance-seeking, which exacerbate emotional distress and reduce treatment adherence (29). This phenomenon not only impairs patients’ ability to manage their illness but also undermines their confidence in recovery, ultimately hindering the healing process (30). According to Richard S. Lazarus’ Stress and Coping Theory, individuals’ emotional responses to stressors depend on their cognitive appraisal and coping strategies (31, 32). In the context of breast cancer, FCR serves as a significant stressor, and patients’ cognitive appraisal of their condition (e.g., viewing recurrence as catastrophic) can intensify anxiety and depression, creating a vicious cycle of emotional distress (33, 34). Based on this theoretical foundation, we propose H1: FCR is positively correlated with emotional distress in breast cancer patients.

FCR is a multifaceted construct that manifests differently across individuals (35). A qualitative study revealed that patients experiencing FCR often exhibit preoccupation with mortality, feelings of isolation, intolerance for uncertainty, and persistent cancer-related thoughts that disrupt daily functioning (34). Stress and Coping Theory emphasizes the importance of understanding individual differences in cognitive appraisal and coping responses to stressors (31). Latent Profile Analysis (LPA) provides a person-centered approach to identify distinct subgroups based on FCR patterns, enabling the characterization of high-risk subpopulations and the exploration of associated factors. This aligns with the theory’s focus on individual variability in stress responses. Therefore, we propose H2: Distinct FCR patterns in breast cancer patients can be identified using LPA.

Resilience, defined as the ability to adapt positively to adversity, plays a crucial role in moderating the impact of stressors on emotional outcomes (36). According to Stress and Coping Theory, resilience can influence both cognitive appraisal and coping strategies, thereby buffering the negative effects of stressors like FCR on emotional distress (31, 32). Resilient individuals are more likely to appraise stressors as manageable and employ adaptive coping strategies, such as seeking social support or reframing challenges positively (37, 38). Therefore, we propose H3: Resilience moderates the relationship between LPA-based FCR patterns and emotional distress in breast cancer patients. The proposed hypothetical model is illustrated in Figure 1.




Figure 1 | The hypothesized model.






3 Methods



3.1 Design and participants

In the period from May to December 2023, a mass of 398 breast cancer patients were recruited from three tertiary hospitals located in Guangdong Province for participation in the Be Resilient to Breast Cancer program (BRBC, a longitudinal project) (39–46). The study achieved a high response rate of 94.2%, with 375 participants successfully completing the survey. Initially, researchers provided a brief introduction regarding the study’s purpose and significance in a quiet and private setting. Participants who consented to take part were inquired to finish an informed agreement document, followed by a questionnaire. In instances where participants encountered difficulties in understanding the material, researchers offered clarifications and assistance in completing the questionnaire. The inclusion criteria for participation were as follows: (1) voluntary participation, (2) females older than 18 years, (3) Individuals who demonstrate a sufficient level of understanding, as assessed by the ability to comprehend the study purpose, procedures, and informed consent documents, and who can communicate effectively in Chinese, and (4) patients diagnosed for the first time after pathologic examination. The exclusion criteria included: Patients with concurrent malignant tumors in other organs or severe chronic diseases.




3.2 Sample size

To guarantee the reliability and precision of subgroup outcomes, LPA necessitates a smallest sample volume of 300 (47). Therefore, the sample size of 375 participants employed in the present current indicates a robust level of statistical power.




3.3 Instrument



3.3.1 Demographic variables

Based on our group’s existing research (48–51) and clinical experience, we categorized the demographic variables into two distinct groups: (1) sociodemographic characteristics, which encompass age, education level, employment status, marital status, and financial burden, and (2) disease-related characteristics, which include menopausal status, duration of diagnosis, disease stage, molecular classification, and family history of cancer.




3.3.2 Measurement of FCR

Fear of Progression Questionnaire-Short Form (FoP-Q-SF) was compiled by (52) by simplifying the FoP-Q scale. The Chinese adaptation of this instrument was translated by Qiyun Wu (53) and validated in Chinese patients with hepatocellular carcinoma, followed by a reliability test in breast cancer by Jianping Cai (54). It is a unidimensional scale containing 12 items on a Likert-5, with a total score ranging from 12 to 60. A mark of 34 or higher is typically regarded as the threshold indicative of FCR dysregulation. The research reported a Cronbach’s alpha coefficient of 0.923.




3.3.3 Measurement of resilience

The 10-item Connor-Davidson Resilience Scale (CD-RISC-10) was extracted from CD-RISC-25 by (55), translated into Chinese and validated by Zengjie Ye (56, 57). The scale is a one-dimensional 10-item scale with a Likert-5 scale, with scores ranging from 0 to 40 on a scale of 0-4, representing “never” to “always”. The instrument demonstrates adequate psychometric characteristics and is deemed appropriate for assessing resilience levels among oncology sufferers (58). The Cronbach’s alpha was 0.940.




3.3.4 Measurement of emotional distress

The Hospital Anxiety and Depression Scale (HADS) was developed by Zigmond and Snaith in 1983 (59), is a tool designed to screen hospital inpatients for emotional distress. The scale consists of 14 items divided into two subscales: the Anxiety Subscale (HADS-A) and the Depression Subscale (HADS-D), each comprising 7 items to assess anxiety and depressed mood, respectively. Each item is scored on a 4-point Likert scale (ranging from 0 to 3), with total scores for each subscale ranging from 0 to 21. Higher scores indicate more severe emotional distress. The HADS has been broadly utilized in cancer survivors (60, 61). The Cronbach’s alpha coefficient in this study was 0.854.





3.4 Data analysis

First, demographic variables were reported as mean ± standard deviation for continuous variables (e.g., age) and frequencies and proportions (%) for categorical variables (e.g. education level). The normality of continuous variables was assessed using the Shapiro-Wilk test. Parametric tests were used for variables that met the assumption of normality, while non-parametric tests were applied for variables that did not. A univariate analysis was conducted to explore potential factors associated with the onset of emotional distress. Subsequently, Pearson’s correlation analysis was performed to examine the relationships among FCR, resilience, and emotional distress, as the data met the assumptions of normality and linearity. Third, LPA was utilized to recognize potential subgroups of breast cancer patients exhibiting FCR, utilizing the FoP-Q-SF scores. The analysis began with a one-class model and continued until further improvements in fit indices were no longer statistically significant. The fitting indices employed to verify the ideal count of profiles included the Akaike information criterion (AIC), Bayesian information criterion (BIC), and sample-size-adjusted BIC (aBIC). Additionally, significant values from the Lo–Mendell–Rubin likelihood ratio test (LMR) and the bootstrap likelihood ratio test (BLRT) indicated that the model with K categories was preferred to the model with K-1 categories (62, 63). Univariate logistic regression analyses were then conducted to ascertain factors linked with the various profiles according to LPA, with outcomes illustrated through forest plots. A Bayesian Factor (64) was employed to assess the differences in HADS scores across various LPA profiles. In the fourth step, Harman’s single-factor test was applied to examine the potential presence of common method bias (65). A single factor explaining less than 40% of the variance was considered indicative of no significant common method bias. Fifth, analyses were performed according to the two dimensions of the HADS to examine the moderating role of resilience between LPA-based FCR and anxiety and depression respectively, through the PROCESS macro (Model 1) (66). Johnson-Neyman plots were drawn to describe the interactions (67). Statistical significance was set at a threshold of α=0.05. Data for this study were processed using SPSS 25.0 (Armonk, NY: IBM Corp), Mplus (8.3), and JASP (0.18.1), R (4.4.2).





4 Results



4.1 Demographic variables

49.1% of the patients had a middle school education or less. 35.2% of the patients were still in service after illness. More than half of the patients were menopausal (50.4%). 42.4% of the patients belonged to the Luminal B type. Significant differences were identified between emotional distress based on financial burden (P = 0.002). Table 1 presents comprehensive information.


Table 1 | Demographic characteristics among breast cancer patients.






4.2 Pearson correlation analysis of FCR, resilience and emotional distress

Harman’s one-factor model displayed that the primary element answered for 27.97% of the whole variance, implying that the potential impact of shared method bias was considered minimal for this research. As well, a noteworthy negative connection was discovered between FCR and resilience (r = −0.441, P < 0.001), while a notable positive bond was identified between FCR and emotional distress (r = 0.619, P < 0.001). Additionally, a significant negative tie was established between resilience and emotional distress (r = −0.618, P < 0.001). Further details are exhibited in Figure 2.




Figure 2 | Pearson correlation heatmap among fear of cancer recurrence, resilience, and emotional distress. (1) F, Fear of cancer recurrence; R, Resilience; HADS-A, Anxiety subscale; HADS-D, Depression subscale. (2) Significant levels are shown at the top right of the figure, ***<0.001, **<0.01, *<0.05.






4.3 LPA of FCR

A 3-class model was chosen over a 2-class model for the following reasons: (1) The values of various fitting indices such as AIC, BIC, and aBIC were relatively low; (2) The entropy value is close to 1 and (3) LMR and BLRT were notable (P < 0.05). Figure 3a shows the match indicators of the different models. The three profiles were termed low FCR (27.5%, N = 103, Class1), middle FCR (53%, N = 199, Class2), and high FCR (19.5%, N = 73, Class3). Figure 3b presents details about LPA-based profiles. Univariate logistic regression demonstrated financial burden differed across the three profiles. Figure 3c describes the other details.




Figure 3 | Latent profile analysis models and logistic regression results. (a) Fitting index and group size of LPA models; (b) Parameters for the final 3-class; (c) logistic regression results based on LPA. Bold values emphasize the selection of the best profile, or indicate statistically significant results (P<0.05).






4.4 LPA-based difference in HADS scores

Significant group distinctions in HADS scores (F = 82.752, P < 0.001) were noted between the “low FCR” and “middle FCR” groups (BF10 = 1.517×10+13, d = −1.050), between the “low FCR” and “high FCR” groups (BF10 = 9.334×10+24, d = −2.037) and between the “middle FCR” and “high FCR” groups (BF10 = 7.298×10+6, d = −0.861). Figure 4 presents detailed information.




Figure 4 | ANOVA comparison of HADS scores across LPA-based groups and post-hoc comparison by Bayesian factor analysis. (a) LPA-based differences in HADS scores were estimated by Baysian Factor. (b) ANOVA model averaged posterior distribution. (c) Inferential plots for Bayesian factor analysis.






4.5 Moderation analysis of resilience based on LPA

The moderation analyses indicated that the interactions between types of FCR (Middle FCR vs High FCR) and resilience were significantly correlated with anxiety (B = 0.115, SE = 0.046, P = 0.014). Conversely, no notable moderation results were observed between the Low FCR and Middle FCR groups, nor between the Low FCR and High FCR groups across varying levels and resilience (B = −0.030, SE = 0.039, P = 0.450, and B = 0.043, SE = 0.027, P = 0.115, separately). Furthermore, the interactions between FCR types and resilience did not demonstrate a significant association with depression (P > 0.05). Additional information can be discerned from Figure 5.




Figure 5 | The moderating effect of resilience between LPA-based FCR and emotional distress. (a) Moderating role of resilience in the association between FCR and anxiety and depression. (b) Plot of interaction between FCR and resilience on anxiety.







5 Discussion

This study highlights the heterogeneity of FCR in breast neoplasm patients, categorizing it into low, middle, and high levels. Results show a significant positive correlation between FCR and emotional distress, suggesting that higher FCR levels are linked to greater emotional burden. Additionally, resilience appears to mitigate the impact of FCR on anxiety but not on depression.

First, the current investigation revealed a positive correlation between FCR and emotional distress among breast neoplasm patients, aligning with the findings of a meta-analysis encompassing 31,740 patients (68). Previous research has established that FCR, anxiety, and depression are co-morbid conditions that mutually exacerbate one another’s effects during the treatment and recovery phases (69). Moreover, this study identified a significant association between financial burden and emotional distress, corroborating the outcomes of earlier articles (70). The substantial payments related to therapy and the protracted rehabilitation process contribute to inactivity and financial strain, which represent a considerable burden for families. To sum up, we, as clinical workers, should popularize the relevant professional knowledge of breast cancer for patients, so as to reduce unnecessary worries; and use music therapy (71) and exercise therapy (72) to improve the negative emotions of patients in the course of treatment. The government should increase its investment in medical insurance and improve the coverage and reimbursement rate of medical insurance to reduce the financial burden of patients (73).

Second, consistent with our H2 and previous research findings (74, 75), the research sample of breast cancer patients was classified into three distinct profiles based on their levels of FCR (low, middle, and high). Specifically, Profile 1 members (low FCR) exhibited minimal FCR, which may be attributed to effective coping mechanisms or strong social support systems (76). These patients typically experience lower levels of emotional distress and better psychological well-being (13). However, even in this group, periodic monitoring and mild supportive care are recommended to maintain their resilience and prevent potential escalation of FCR. Profile 2 members (middle FCR) represented the majority of the sample (53%). These patients are more susceptible to stress-inducing events during treatment and recovery, making them prime candidates for interventions such as mindfulness meditation exercises (77), organized group discussions, and team-based psychological support. These interventions aim to enhance emotional regulation and reduce stress-related symptoms (78). Profile 3 members (high FCR) demonstrated severe FCR, which is associated with maladaptive coping strategies and heightened psychological distress (79). For these patients, structured counseling interventions delivered by trained oncology nurses (80), combined with personalized psychological therapy and continuous monitoring, are essential to mitigate their distress and improve their quality of life (81). The differences between these profiles may stem from various factors, including individual coping styles, availability of social support, and prior experiences with cancer treatment (13). For instance, patients with low FCR may have stronger social networks or better access to psychological resources, while those with high FCR may face additional stressors, such as financial difficulties (82) or comorbid mental health conditions (20). Therefore, future studies should include more diverse populations and consider the role of emotional and instrumental support systems (83) in alleviating FCR and promoting healthier psychological and physical conditions among breast cancer patients.

Third, this study confirms that resilience serves as a significant moderating factor between FCR and anxiety, but not between FCR and depression. These findings have important implications for clinical practice. Previous studies have shown that approximately one-third of breast cancer patients continue to experience significant FCR within five years following their diagnosis (84). Persistent and intense fear can deplete patients’ internal psychological resources and exacerbate their emotional burden, leading to increased anxiety and reduced quality of life (85). Resilience, as a protective psychological factor, has been demonstrated to have a notable negative correlation with FCR (23), as well as with anxiety and depression (86). Patients with higher resilience are better equipped to mitigate the adverse effects of FCR, thereby reducing anxiety. The lack of a significant moderating effect of resilience between FCR and depression may be attributed to the relatively lower reported levels of depression in our sample, which warrants further investigation. In clinical practice, these findings underscore the importance of incorporating resilience-building strategies into psychological interventions for breast cancer patients. For example, cognitive-behavioral therapy (CBT) (78) and mindfulness-based interventions could be tailored to enhance patients’ resilience, helping them to better cope with FCR and reduce anxiety. Overall, breast cancer survivors can benefit from actively developing psychological resilience, which enables them to effectively regulate negative emotions and face life challenges with optimism (87, 88).




6 Limitations

The current research exhibits various constraints. Firstly, the sample utilized is derived exclusively from Guangdong Province, which may limit its representativeness. Subsequently, the outcomes may not suitable to patients in extra zones. Secondly, as this research employs a cross-sectional design, it does not facilitate an examination of causal relationships. Hence, the sample should be expanded with longitudinal studies to further validate the correlations in the future study. What’s more, future investigations should consider exploring the moderating result of resilience on the bond between FCR and various symptoms associated with emotional distress.




7 Conclusion

Heterogeneity exists in FCR among individuals diagnosed with breast cancer. Resilience plays a significant moderating role between FCR and anxiety. It is imperative for clinicians to focus on patients exhibiting middle to high levels of FCR, to incorporate resilience-based psychological interventions, and to assist those with elevated FCR in mitigating emotional distress while fostering confidence in their ability to navigate their cancer journey.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author/s.





Ethics statement

This study was performed in line with the principles of the Declaration of Helsinki. Approval was granted by the Ethics Committee of The First Affiliated Hospital of Guangzhou University of Chinese 333 Medicine (No: K-2023-148). Informed consent was obtained from all individual participants included in the study.





Author contributions

YJ: Conceptualization, Data curation, Formal Analysis, Methodology, Software, Writing – original draft. HL: Investigation, Resources, Validation, Writing – original draft. YX: Investigation, Resources, Writing – original draft. XZ: Investigation, Resources, Writing – original draft. YL: Supervision, Writing – review & editing. JZ: Supervision, Writing – review & editing. ZY: Supervision, Writing – review & editing.





Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This research was funded by grants from the National Natural Science Foundation of China (No. 72274043, 71904033), the Young Elite Scientists Sponsorship Program by CACM (No. 2021-QNRC2-B08), Special Fund for the Cultivation of Guangdong College Students’ Scientific and Technological Innovation (No. pdjh2022b0124), and Sanming Project of Medicine in Shenzhen (No. SZZYSM202206014).




Acknowledgments

The authors express their gratitude to the educators and department managers for their assistance in the data collection process and to all patients who participated.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





References

1. Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjomataram I, et al. Global cancer statistics 2022: globocan estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. (2024) 74:229–63. doi: 10.3322/caac.21834

2. Britt KL, Cuzick J, Phillips K-A. Key steps for effective breast cancer prevention. Nat Rev Cancer. (2020) 20:417–36. doi: 10.1038/s41568-020-0266-x

3. Torre LA, Islami F, Siegel RL, Ward EM, Jemal A. Global cancer in women: burden and trends. Cancer Epidemiol Biomarkers Prev. (2017) 26:444–57. doi: 10.1158/1055-9965.Epi-16-0858

4. Kim J, Harper A, McCormack V, Sung H, Houssami N, Morgan E, et al. Global patterns and trends in breast cancer incidence and mortality across 185 countries. Nat Med. (2025). doi: 10.1038/s41591-025-03502-3

5. Ginsburg O, Bray F, Coleman MP, Vanderpuye V, Eniu A, Kotha SR, et al. The global burden of women’s cancers: A grand challenge in global health. Lancet. (2017) 389:847–60. doi: 10.1016/S0140-6736(16)31392-7

6. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Cancer J Clin. (2019) 69:7–34. doi: 10.3322/caac.21551

7. Martinez-Calderon J, García-Muñoz C, Heredia-Rizo AM, Cano-García FJ. The prevalence of anxiety and depression in cancer around the world: an overview of systematic reviews evaluating 128 meta-analyses. J Affect Disord. (2024) 351:701–19. doi: 10.1016/j.jad.2024.01.259

8. Lee ARYB, Yau CE, Low CE, Li J, Ho RCM, Ho CSH. Severity and longitudinal course of depression, anxiety and post-traumatic stress in paediatric and young adult cancer patients: A systematic review and meta-analysis. J Clin Med. (2023) 12(5):1784. doi: 10.3390/jcm12051784

9. Zhang J, Zhou Y, Feng Z, Xu Y, Zeng G. Longitudinal trends in anxiety, depression, and quality of life during different intermittent periods of adjuvant breast cancer chemotherapy. Cancer Nurs. (2018) 41:62–8. doi: 10.1097/ncc.0000000000000451

10. Burgess C, Cornelius V, Love S, Graham J, Richards M, Ramirez A. Depression and anxiety in women with early breast cancer: five year observational cohort study. Bmj. (2005) 330:702. doi: 10.1136/bmj.38343.670868.D3

11. Loberiza FR Jr., Rizzo JD, Bredeson CN, Antin JH, Horowitz MM, Weeks JC, et al. Association of Depressive Syndrome and Early Deaths among Patients after Stem-Cell Transplantation for Malignant Diseases. J Clin Oncol. (2002) 20:2118–26. doi: 10.1200/jco.2002.08.757

12. Breitbart W, Rosenfeld B, Pessin H, Kaim M, Funesti-Esch J, Galietta M, et al. Depression, hopelessness, and desire for hastened death in terminally ill patients with cancer. Jama. (2000) 284:2907–11. doi: 10.1001/jama.284.22.2907

13. Lebel S, Ozakinci G, Humphris G, Mutsaers B, Thewes B, Prins J, et al. From normal response to clinical problem: definition and clinical features of fear of cancer recurrence. Support Care Cancer. (2016) 24:3265–8. doi: 10.1007/s00520-016-3272-5

14. Mutsaers B, Butow P, Dinkel A, Humphris G, Maheu C, Ozakinci G, et al. Identifying the key characteristics of clinical fear of cancer recurrence: an international Delphi study. Psychooncology. (2020) 29:430–6. doi: 10.1002/pon.5283

15. Vachon E, Krueger E, Champion VL, Haggstrom DA, Cella D, Cohee AA. The Impact of Fear of Cancer Recurrence on Healthcare Utilization among Long-Term Breast Cancer Survivors Recruited through Ecog-Acrin Trials. Psycho-Oncology. (2021) 30:279–86. doi: 10.1002/pon.5568

16. Luigjes-Huizer YL, Tauber NM, Humphris G, Kasparian NA, Lam WWT, Lebel S, et al. What is the prevalence of fear of cancer recurrence in cancer survivors and patients? A systematic review and individual participant data meta-analysis. Psychooncology. (2022) 31:879–92. doi: 10.1002/pon.5921

17. Reed SC, Bell JF, Miglioretti DL, Nekhlyudov L, Fairman N, Joseph JG. Fear of cancer recurrence and associations with mental health status and individual characteristics among cancer survivors: findings from a nationally representative sample. J Psychosocial Oncol. (2019) 38:125–42. doi: 10.1080/07347332.2019.1649338

18. Luo X, Li W, Yang Y, Humphris G, Zeng L, Zhang Z, et al. High fear of cancer recurrence in Chinese newly diagnosed cancer patients. Front Psychol. (2020) 11:1287. doi: 10.3389/fpsyg.2020.01287

19. Simard S, Thewes B, Humphris G, Dixon M, Hayden C, Mireskandari S, et al. Fear of cancer recurrence in adult cancer survivors: A systematic review of quantitative studies. J Cancer Surviv. (2013) 7:300–22. doi: 10.1007/s11764-013-0272-z

20. Meissner VH, Olze L, Schiele S, Ankerst DP, Jahnen M, Gschwend JE, et al. Fear of cancer recurrence and disease progression in long-term prostate cancer survivors after radical prostatectomy: A longitudinal study. Cancer. (2021) 127:4287–95. doi: 10.1002/cncr.33836

21. Crist JV, Grunfeld EA. Factors reported to influence fear of recurrence in cancer patients: A systematic review. Psychooncology. (2013) 22:978–86. doi: 10.1002/pon.3114

22. Sarkar M, Fletcher D. Psychological resilience in sport performers: A review of stressors and protective factors. J Sports Sci. (2014) 32(15):1–16. doi: 10.1080/02640414.2014.901551

23. Koral L, Cirak Y. The relationships between fear of cancer recurrence, spiritual well-being and psychological resilience in non-metastatic breast cancer survivors during the Covid-19 outbreak. Psychooncology. (2021) 30:1765–72. doi: 10.1002/pon.5727

24. Deshields TL, Heiland MF, Kracen AC, Dua P. Resilience in adults with cancer: development of a conceptual model. Psychooncology. (2016) 25:11–8. doi: 10.1002/pon.3800

25. Manigault AW, Kuhlman KR, Irwin MR, Cole SW, Ganz PA, Crespi CM, et al. Psychosocial resilience to inflammation-associated depression: A prospective study of breast-cancer survivors. psychol Sci. (2022) 33:1328–39. doi: 10.1177/09567976221079633

26. Zhang X, Sun D, Qin N, Liu M, Jiang N, Li X. Factors correlated with fear of cancer recurrence in cancer survivors: A meta-analysis. Cancer Nurs. (2022) 45:406–15. doi: 10.1097/ncc.0000000000001020

27. Liu J, Peh C-X, Simard S, Griva K, Mahendran R. Beyond the fear that lingers: the interaction between fear of cancer recurrence and rumination in relation to depression and anxiety symptoms. J Psychosomatic Res. (2018) 111:120–6. doi: 10.1016/j.jpsychores.2018.06.004

28. He J-L, Xu H-Q, Yang J, Hou D-J, Gong X-Y, Lu X-Y, et al. Fear of disease progression among breast cancer patients in China: A meta-analysis of studies using the fear of progression questionnaire short form. Front Psychol. (2023) 14:1222798. doi: 10.3389/fpsyg.2023.1222798

29. Oztas B, Ugurlu M, Kurt G. Fear of cancer recurrence and coping attitudes of breast cancer survivors. Eur J Cancer Care (Engl). (2022) 31:e13742. doi: 10.1111/ecc.13742

30. Yang Y, Cameron J, Bedi C, Humphris G. Fear of cancer recurrence trajectory during radiation treatment and follow-up into survivorship of patients with breast cancer. BMC Cancer. (2018) 18(1):1002. doi: 10.1186/s12885-018-4908-2

31. Folkman S. Stress, Appraisal, and Coping. New York: Springer (1984). doi: 10.1007/978-1-4419-1005-9_215

32. Lazarus RS. Emotion and Adaptation. Oxford Academic: Oxford University Press (1991).

33. Thewes B, Lebel S, Seguin Leclair C, Butow P. A qualitative exploration of fear of cancer recurrence (Fcr) amongst Australian and Canadian breast cancer survivors. Supportive Care Cancer. (2015) 24:2269–76. doi: 10.1007/s00520-015-3025-x

34. Mutsaers B, Jones G, Rutkowski N, Tomei C, Séguin Leclair C, Petricone-Westwood D, et al. When fear of cancer recurrence becomes a clinical issue: A qualitative analysis of features associated with clinical fear of cancer recurrence. Supportive Care Cancer. (2016) 24:4207–18. doi: 10.1007/s00520-016-3248-5

35. Simard S, Savard J, Ivers H. Fear of cancer recurrence: specific profiles and nature of intrusive thoughts. J Cancer Surviv. (2010) 4:361–71. doi: 10.1007/s11764-010-0136-8

36. Eicher M, Matzka M, Dubey C, White K. Resilience in adult cancer care: an integrative literature review. Oncol Nurs Forum. (2015) 42:E3–16. doi: 10.1188/15.Onf.E3-e16

37. Tian J, Hong JS. Assessment of the relationship between resilience and quality of life in patients with digestive cancer. World J Gastroenterol. (2014) 20:18439–44. doi: 10.3748/wjg.v20.i48.18439

38. Wu WW, Tsai SY, Liang SY, Liu CY, Jou ST, Berry DL. The mediating role of resilience on quality of life and cancer symptom distress in adolescent patients with cancer. J Pediatr Oncol Nurs. (2015) 32:304–13. doi: 10.1177/1043454214563758

39. Ye ZJ, Liang MZ, Qiu HZ, Liu ML, Hu GY, Zhu YF, et al. Effect of a multidiscipline mentor-based program, be resilient to breast cancer (Brbc), on female breast cancer survivors in mainland China—a randomized, controlled, theoretically-derived intervention trial. Breast Cancer Res Treat. (2016) 158:509–22. doi: 10.1007/s10549-016-3881-1

40. Ye ZJ, Qiu HZ, Liang MZ, Liu ML, Li PF, Chen P, et al. Effect of a mentor-based, supportive-expressive program, be resilient to breast cancer, on survival in metastatic breast cancer: A randomised, controlled intervention trial. Br J Cancer. (2017) 117:1486–94. doi: 10.1038/bjc.2017.325

41. Ye ZJ, Liang MZ, Zhang HW, Li PF, Ouyang XR, Yu YL, et al. Psychometric properties of the Chinese version of resilience scale specific to cancer: an item response theory analysis. Qual Life Res. (2018) 27:1635–45. doi: 10.1007/s11136-018-1835-2

42. Ye ZJ, Zhang Z, Tang Y, Liang J, Sun Z, Zhang XY, et al. Development and psychometric analysis of the 10-item resilience scale specific to cancer: A multidimensional item response theory analysis. Eur J Oncol Nurs. (2019) 41:64–71. doi: 10.1016/j.ejon.2019.06.005

43. Ye ZJ, Zhang Z, Zhang XY, Tang Y, Liang J, Sun Z, et al. Effectiveness of adjuvant supportive-expressive group therapy for breast cancer. Breast Cancer Res Treat. (2020) 180:121–34. doi: 10.1007/s10549-020-05526-4

44. Ye ZJ, Zhang Z, Tang Y, Liang J, Sun Z, Hu GY, et al. Resilience patterns and transitions in the be resilient to breast cancer trial: an exploratory latent profile transition analysis. Psychooncology. (2021) 30:901–9. doi: 10.1002/pon.5668

45. Liang M, Ye Z. Patient-reported outcome measures in cancer care: integration with computerized adaptive testing. Asia Pac J Oncol Nurs. (2023) 10:100323. doi: 10.1016/j.apjon.2023.100323

46. Liang MZ, Liu ML, Tang Y, Molassiotis A, Knobf MT, Chen P, et al. Heterogeneity in resilience patterns and its prediction of 1-year quality of life outcomes among patients with newly diagnosed cancer: an exploratory piecewise growth mixture model analysis. Eur J Oncol Nurs. (2023) 66:102374. doi: 10.1016/j.ejon.2023.102374

47. Williams GA, Kibowski F. Latent Class Analysis and Latent Profile Analysis. Oxford Academic: Oxford University Press (2016).

48. Liang M, Zhong T, Knobf MT, Chen L, Xu M, Cheng B, et al. Sentinel and networked symptoms in patients with breast cancer undergoing chemotherapy. Eur J Oncol Nurs. (2024) 70:102566. doi: 10.1016/j.ejon.2024.102566

49. Li S, Xiang Y, Li H, Yang C, He W, Wu J, et al. Body image, self-efficacy, and sleep quality among patients with breast cancer: A latent profile and mediation analysis. Eur J Oncol Nurs. (2024) 71:102652. doi: 10.1016/j.ejon.2024.102652

50. Li S, Jiang Y, Yuan B, Wang M, Zeng Y, Knobf MT, et al. The interplay between stigma and sleep quality in breast cancer: A cross-sectional network analysis. Eur J Oncol Nurs. (2024) 68:102502. doi: 10.1016/j.ejon.2023.102502

51. Li S, Wang X, Wang M, Jiang Y, Mai Q, Wu J, et al. Association between stigma and sleep quality in patients with breast cancer: A latent profile and mediation analysis. Eur J Oncol Nurs. (2023) 67:102453. doi: 10.1016/j.ejon.2023.102453

52. Mehnert A, Herschbach P, Berg P, Henrich G, Koch U. Fear of progression in breast cancer patients–validation of the short form of the fear of progression questionnaire (Fop-Q-sf). Z Psychosom Med Psychother. (2006) 52:274–88. doi: 10.13109/zptm.2006.52.3.274

53. Wu Q, Ye Z, Li L, Liu P. Reliability and validity of chinese version of fear of progression questionnaire-short form for cancer patients. Chin J Nurs. (2015) 050:1515–9. doi: 10.3760/cma.j.cn115682-20210325-01318

54. Cai J, Jiang Z. Reliability and validity of the Chinese version of the fear of disease progression simplified scale for cancer patients applied to female breast cancer patients. J Nursing(China). (2018) 25:4. doi: 10.16460/j.issn1008-9969.2018.07.005

55. Campbell-Sills L, Stein MB. Psychometric analysis and refinement of the Connor-Davidson resilience scale (Cd-risc): validation of a 10-item measure of resilience. Trauma Stress. (2007) 20(6):1019–28. doi: 10.1002/jts.20271

56. Ye ZJ, Ruan XL, Zeng Z, Xie Q, Cheng MH, Peng CH, et al. Psychometric properties of 10-item Connor-Davidson resilience scale among nursing students. J Nursing(China). (2017) 23:9–13. doi: 10.16460/j.issn1008-9969.2016.21.009

57. Ye ZJ, Qiu HZ, Li PF, Chen P, Liang MZ, Liu ML, et al. Validation and application of the Chinese version of the 10-item Connor-Davidson resilience scale (Cd-risc-10) among parents of children with cancer diagnosis. Eur J Oncol Nurs. (2017) 27:36–44. doi: 10.1016/j.ejon.2017.01.004

58. Alarcón R, Cerezo MV, Hevilla S, Blanca MJ. Psychometric properties of the Connor-Davidson resilience scale in women with breast cancer. Int J Clin Health Psychol. (2020) 20:81–9. doi: 10.1016/j.ijchp.2019.11.001

59. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand. (1983) 67:361–70. doi: 10.1111/j.1600-0447.1983.tb09716.x

60. Zeilinger EL, Nader IW, Wiedermann W, Gutierrez-Colosia MR, Unseld M, Lubowitzki S, et al. Latent structure and measurement invariance of the hospital anxiety and depression scale in cancer outpatients. Int J Clin Health Psychol. (2022) 22:100315. doi: 10.1016/j.ijchp.2022.100315

61. Walker J, Postma K, McHugh GS, Rush R, Coyle B, Strong V, et al. Performance of the hospital anxiety and depression scale as a screening tool for major depressive disorder in cancer patients. J Psychosom Res. (2007) 63:83–91. doi: 10.1016/j.jpsychores.2007.01.009

62. Yang C-C. Evaluating latent class analysis models in qualitative phenotype identification. Comput Stat Data Anal. (2006) 50:1090–104. doi: 10.1016/j.csda.2004.11.004

63. Tein J-Y, Coxe S, Cham H. Statistical power to detect the correct number of classes in latent profile analysis. Struct Equation Modeling: A Multidiscip J. (2013) 20:640–57. doi: 10.1080/10705511.2013.824781

64. Quintana DS, Williams DR. Bayesian alternatives for common null-hypothesis significance tests in psychiatry: A non-technical guide using jasp. BMC Psychiatry. (2018) 18:178. doi: 10.1186/s12888-018-1761-4

65. Podsakoff PM, MacKenzie SB, Lee J-Y, Podsakoff NP. Common method biases in behavioral research: A critical review of the literature and recommended remedies. J Appl Psychol. (2003) 88:879–903. doi: 10.1037/0021-9010.88.5.879

66. Hayes AF. An index and test of linear moderated mediation. Multivariate Behav Res. (2015) 50:1–22. doi: 10.1080/00273171.2014.962683

67. Carden SW, Holtzman NS, Strube MJ. Cahost: an excel workbook for facilitating the Johnson-Neyman technique for two-way interactions in multiple regression. Front Psychol. (2017) 8:1293. doi: 10.3389/fpsyg.2017.01293

68. Podina IR, Todea D, Fodor LA. Fear of cancer recurrence and mental health: A comprehensive meta-analysis. Psychooncology. (2023) 32:1503–13. doi: 10.1002/pon.6205

69. Yang Y, Sun H, Luo X, Li W, Yang F, Xu W, et al. Network connectivity between fear of cancer recurrence, anxiety, and depression in breast cancer patients. J Affect Disord. (2022) 309:358–67. doi: 10.1016/j.jad.2022.04.119

70. Shao R, He P, Ling B, Tan L, Xu L, Hou Y, et al. Prevalence of depression and anxiety and correlations between depression, anxiety, family functioning, social support and coping styles among Chinese medical students. BMC Psychol. (2020) 8:38. doi: 10.1186/s40359-020-00402-8

71. Xu Z, Liu C, Fan W, Li S, Li Y. Effect of music therapy on anxiety and depression in breast cancer patients: systematic review and meta-analysis. Sci Rep. (2024) 14:16532. doi: 10.1038/s41598-024-66836-x

72. Sikandari MH, Siddiqui A, Ahmad M, Shaikh S, Khuwaja S, Ahmad F, et al. Effect of exercise on fatigue and depression in breastcancer women undergoing chemotherapy: A systematic review and meta-analysis. Support Care Cancer. (2024) 32:515. doi: 10.1007/s00520-024-08703-z

73. Dean LT, Moss SL, Rollinson SI, Frasso Jaramillo L, Paxton RJ, Owczarzak JT. Patient recommendations for reducing long-lasting economic burden after breast cancer. Cancer. (2019) 125:1929–40. doi: 10.1002/cncr.32012

74. Li Y, Fang C, Xiong M, Hou H, Zhang Y, Zhang C. Exploring fear of cancer recurrence and related factors among breast cancer patients: A cross-sectional study. J Adv Nurs. (2024) 80:2403–14. doi: 10.1111/jan.16009

75. Bai YJ, Zhang J, Sun YJ, Wang YY, Xu HF. Latent profile analysis and related factors for fear of cancer recurrence among Chinese breast cancer patients in rehabilitation. Eur J Oncol Nurs. (2024) 71:1532–2122. doi: 10.1016/j.ejon.2024.102651

76. Jiang Y, Wu X, Li H, Xiong Y, Knobf MT, Ye Z. Social support, fear of cancer recurrence and sleep quality in breast cancer: A moderated network analysis. Eur J Oncol Nurs. (2025) 74:102799. doi: 10.1016/j.ejon.2025.102799

77. Hall DL, Yeh GY, O’Cleirigh C, Peppercorn J, Wagner LI, Denninger J, et al. A multi-step approach to adapting a mind-body resiliency intervention for fear of cancer recurrence and uncertainty in survivorship (in focus). Glob Adv Health Med. (2022) 11:21649561221074690. doi: 10.1177/21649561221074690

78. Cincidda C, Pizzoli SFM, Pravettoni G. Remote psychological interventions for fear of cancer recurrence: scoping review. JMIR Cancer. (2022) 8:e29745. doi: 10.2196/29745

79. Zhang X, Sun D, Wang Z, Qin N. Triggers and coping strategies for fear of cancer recurrence in cancer survivors: A qualitative study. Curr Oncol. (2022) 29:9501–10. doi: 10.3390/curroncol29120746

80. Davidson J, Malloch M, Humphris G. A single-session intervention (the mini-afterc) for fear of cancer recurrence: A feasibility study. Psychooncology. (2018) 27:2668–70. doi: 10.1002/pon.4724

81. Simonelli LE, Siegel SD, Duffy NM. Fear of cancer recurrence: A theoretical review and its relevance for clinical presentation and management. Psychooncology. (2017) 26:1444–54. doi: 10.1002/pon.4168

82. Pavesi VCS, Lopez TCC, Martins MAT, Sant’Ana Filho M, Bussadori SK, Fernandes KPS, et al. Healing action of topical chamomile on 5-fluouracil induced oral mucositis in hamster. Supportive Care Cancer. (2011) 19:639–46. doi: 10.1007/s00520-010-0875-0

83. Cai T, Huang Q, Yuan C. Emotional, informational and instrumental support needs in patients with breast cancer who have undergone surgery: A cross-sectional study. BMJ Open. (2021) 11:e048515. doi: 10.1136/bmjopen-2020-048515

84. Schapira L, Zheng Y, Gelber SI, Poorvu P, Ruddy KJ, Tamimi RM, et al. Trajectories of fear of cancer recurrence in young breast cancer survivors. Cancer. (2021) 128:335–43. doi: 10.1002/cncr.33921

85. Kuang X, Long F, Chen H, Huang Y, He L, Chen L, et al. Correlation research between fear of disease progression and quality of life in patients with lung cancer. Ann Palliative Med. (2021) 11:35–44. doi: 10.21037/apm-21-2821

86. Kim M, Sok S. Factors influencing resilience among breast cancer survivors: implications for evidence-based practice. Worldviews Evid Based Nurs. (2024) 21:87–95. doi: 10.1111/wvn.12678

87. Liang MZ, Chen P, Knobf MT, Molassiotis A, Tang Y, Hu GY, et al. Measuring resilience by cognitive diagnosis models and its prediction of 6-month quality of life in be resilient to breast cancer (Brbc). Front Psychiatry. (2023) 14:1102258. doi: 10.3389/fpsyt.2023.1102258

88. Liang MZ, Tang Y, Knobf MT, Molassiotis A, Chen P, Hu GY, et al. Resilience index improves prediction of 1-year decreased quality of life in breast cancer. J Cancer Surviv. (2023) 17:759–68. doi: 10.1007/s11764-022-01239-3




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Jiang, Li, Xiong, Zheng, Liu, Zhou and Ye. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fpsyt-16-1521555-g005.jpg
Mediating variable models(outcome variable: Anxiety)

bles.

SE t B LLCI _ ULCI E R
Low FCR vs Middle FCR 20
Constant 5722 0310 13508 <0.001 3572 4789 64.508 0394
FCR 2636 0339 7773 <0.001 1969 3304
Resilience 0160 0019 8642 <0001 -0197 -0.124
FCR types*Resilience -0.030  0.039  -0.756 _ 0.450 106 0.047
Low FCR vs High FCR
Constant 6204 0253 24532 <0.001 5705 6703 72211 0.557
ECR 2525 0262 9650 <0001 2009  3.042 15
Resilience 0.105  0.026 -4.001 <0.001 -0.157 -0.053 .
FCRtypes*Resilience 0043 0.027 1585 0115 0010  0.09 L
Middle FCR vs High FCR il
Constant 7744 0170 45623 <0001 7410 8078 34.528 0279 * H Resillence
FCR 2.115 0.400 5288 <0.001 1.328 2.903 Z‘ . °
Resilience 0139 0020 6889 <0.001 -0.179 -0.100 2 0 —®— +1SD
FCR types*Resilience  0.115 0.046 2477 0.014 024 0.206 <
< —@®— Mean
s Mediating variable models(outcome variable:Depression)
B SE t P LLCI _ ULCT F R? --9- -1sD
Low FCR vs Middle FCR
Constant 4229 0171 24777 <0001 3.893  4.565 54.655 0.355
FCR 1272 0.367 3462 0.001 0.549 1.994 5
Resilience 0216 0020 -10762 <0.001 -0255 -0.177
FCR types*Resilience -0.057 _ 0.042 _-1.349  0.178 _ -0.140 _ 0.026
Low FCR vs High FCR
Constant 4674 0262 17.840 <0.001 4.157  5.191 53.465 0.483 . .
FCR 1358 0271 5008 <0001 0823 1803 ]
Resilience 0186 0027 -6.815 <0.001 -0240 -0.132
FCR types*Resilience _-0.000  0.028 0320  0.743 064 0.046 0 . .
Middle FCR vs High FCR
Constant 5779 0200 28851 <0.001 5385 6174 4088 0310 4 2 3
FCR 1301 0472 2757 0006 0372 2231
Resilience 0225 0024 9420 <0001 -0272 -0178 FCR

FCR types*Resilience  0.039 0.055 0709 0479  -0.069 0.146

(a) (b)





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Association between fear of cancer recurrence and emotional distress in breast cancer: a latent profile and moderation analysis

      

        		

          Background

        



        		

          Materials and methods

        



        		

          Results

        



        		

          Discussion

        



        		

          1 Introduction

        



        		

          2 Theoretical framework

        



        		

          3 Methods

        

          		

            3.1 Design and participants

          



          		

            3.2 Sample size

          



          		

            3.3 Instrument

          

            		

              3.3.1 Demographic variables

            



            		

              3.3.2 Measurement of FCR

            



            		

              3.3.3 Measurement of resilience

            



            		

              3.3.4 Measurement of emotional distress

            



          



          



          		

            3.4 Data analysis

          



        



        



        		

          4 Results

        

          		

            4.1 Demographic variables

          



          		

            4.2 Pearson correlation analysis of FCR, resilience and emotional distress

          



          		

            4.3 LPA of FCR

          



          		

            4.4 LPA-based difference in HADS scores

          



          		

            4.5 Moderation analysis of resilience based on LPA

          



        



        



        		

          5 Discussion

        



        		

          6 Limitations

        



        		

          7 Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fpsyt-16-1521555-g001.jpg
Resilience

Fear of cancer
recurrence

Emotional distress|






OEBPS/Images/fpsyt-16-1521555-g003.jpg
LPA model
i Class-1 Class2 Class3
Fit statistic
LogL) 7144030 6363346 6056074
AlC 14336060 12800601  12212.148
BIC 14430306 12045988 12408.495
aBIC 14354.161 12828.597 12249.858
Entropy - 0911 0927
MR (P) = 0.0000 0.0002
BLRT = 0.0000 0.0000
Group Size (%)
a 375.(100%)  199(531%)  10327.5%)
I = 176469%)  199(53.0%)
a = = 73(195%)
oF _ - -
o = = =
(a)

4
]
H 3
P
£
22
z

0
1 2 3 4 5 6 7 8

Fear of cancer recurrence

(b)

Class4 Class-5
5920045 5841217
11967890  11834.434
12215287 12132.880
12015404 11891.752
0.895 0909
0.1314 03117
00000 0.0000
84Q24%)  85(227%)
130347%)  108(28.8%)
111206%)  22(5.8%
50(13.3%)  118(31.5%)
= 42(112%)

'—/\—\.—/"\‘\-

9 10 11 12

~#— Class1 27.5% == Class2 53% —#— Class3 19.5%

Class1 VS Class2 Class1 VS class3

VA OR(95%CI) 1) OR(95%CT)
Education (middle school and below as reference) : |
‘High school 0.980 (0.538-1.784) 0.946 s-+—l 0.684 (0.308-1.520) 0.351 ""g_‘
University or above 0.837 (0.477-1.469) 0.536  +—ei— 0.896 (0.448-1.792) 0.757 ’_':_‘
Occupational status (retirement as reference) i !
Employed 1.083 (0.595-1.969) 0.794 »—:.—4 2.069 (0.9464.525) 0.069 —
Unemployed 1.011 (0.565-1.808) 0972  +—4— 1.460 (0.662-3.218) 0.348 | —
Marital status (married as reference) i H
‘Unmarried/divorced/widowed 0.607 (0.335-1.103) 0.101 o4 0.851 (0411-1.764) 0.665 %
Menopausal or not (no as reference) i :
Yes 0.935 (0.581-1.506) 0.783  +4— 0791 (0434-1.443) 0.445 o1~
Financial burden (mild-moderate as reference) i H
No burden 0.366 (0.190-0.706) 0.003 o i 0.092 (0.020-0.412) 0.002 ** !
Heavy 0.884 (0.514-1.521) 0.656  +-a— 1.344 (0.702-2.573) 0.372 "?"—‘
Diagnosis time (6months -1 year as reference) i |
<3 months 0.794 (0.436-1.445) 0.45 r'§—< 0.902 (0.428-1.898) 0.786 ’—‘:—‘
3.6 months 0834 (0428-1.623) 0.592  ri— 0958 (04212.183) 0919  —§——
>1 years 0.668 (0.318-1.404) 0.287  ro-— 0511 (0.183-1.424) 0.199 -
Molecular typing (Luminal B as reference) i |
Luminal A 0.864 (0.432-1.728) 0.680 PO?——< 0.593 (0.230-1.528) 0.279 . =]
HER-2 overexpression 1.156 (0.639-2.089) 0632  —e—— 1.231(0.602-2.516) 0.569 = ==
Triple negative 1.840 (0.735-4.608) 0.193 H—e—————— 1.143(0.351-3.720) 0.824 —le———
Unknown 0.537 (0.188-1.528) 0.244 ’-0—§—‘ 0.333(0.066-1.674) 0.182 "—.‘—‘
Stage of disease (0+1 as reference) i i
o 0.698 (0.402-1211) 0201  ro+ 0783 (0400-1.535) 0476  roi—
=1V 1.077 (0.579-2.002) 0.815 —— 0.629 (0.275-1.440) 0.273 "“é—<
Family history of cancer (no as reference) ! i
Yes 1427 (0.716-2.841) 0312 ++o—— 0.734 (0.278-1.941) 0.533  +—e+—

()

S —; ——

1

riate analysis






OEBPS/Images/fpsyt-16-1521555-g002.jpg
< o _
§§ —qumahmc,c—':'l'g.-ouww
w w w w w w 'S w w w w w w « o« [:4 «
wosA @@ S E G H e e esee e eee
woso @ B B e @ eSS
NADS_lo(al0940931.00.....-3'........‘.‘
F1 04 i @SB e s G hew
F2 04 1 @@ e e e DB e
F3 057100 @ @ @ @ o BB G @ o
Fa v e B DS OOG w
F5 ar 100 b e G G o G o @ e e
6 WP DD DS@
F7 1 PO S BB
F8 4 0.59 150 | 0.68 |oo..‘.'0 R
F9 048050 052 067 062 049 0.60 41052 0.57 wo‘. .‘ e e
F10 47 0.66 058 051 0.55 14 049 057 083 too. .. e AR AR e
F11 4 0.57 0.53 044 057 146 0.55 050 0.69 0.67 1.00.. e A wa
F12 0.75 13/ 054 056 0.61/ 057 0.64 Loo. e ane we e
F_total 057 059 0.62 075 0.73 0.64 078 0.57 0.64 072 0.74 0.84 082 0.80 0.77 1.00 &» & & &
R1 |0.46|047 050 w@® S S
R2 047 .0.49 051 041/ 074 1.00..

R3 |.0.48|0.42 048 059 000 100 @ &

R4 |.0.52| 048 054 0.3¢ 040 0.58 0.65 0.63

RS |.0.46| 042 047 040 0.54 062 0.66
R6 | 045044048 « )48 0,52/ 0.51 0.66
R7 047 051 052 052 0.58 0.56 0.69
R8 | 043|042 046 053 0.56 0.56 0.67
RO | 0.44|.04) 047 19 0.54 6 061
R10 .0.53.0.54 .0.57 14/ 0,63 063 056 0.71
R_total |.0.59 .0.57 0,62 042 0 044/ 076 0.80 0.74 0.85

HADS_total

g @
®e
- &
® e
& &
-
e,
L
e
- e
e
e
-
e
o e
o
®®
®e

&

35
: @
( X J
L X
®

063 0.69

0.59 0.64

0.63 0.65

0.70 0.61

0.81 0.80

Q09d PP PP FIFPIITHIOIOOOw

QOO D+ di i PIOODr

Y XX X EEREEERE
Q00O ®» + ¢+ + 2+ 41 i HOIOO® o

°
3

°
*

0.64

0.65

0.82

P PPOOO R

.

:

Y I I EEEEEEEEEEEEEX X I IS

::: 0
::00
: 000
0000

0.83 081 085 1.00

0.8

0.6

0.4

0.2

-0.2

-04

-06

-0.8





OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Images/fpsyt.2025.1521555_cover.jpg
& frontiers | Frontiers in Psychiatry

Association between fear of cancer
recurrence and emotional distress in breast
cancer: a latent profile and moderation
analysis





OEBPS/Images/table1.jpg
Variables

Outcome variable:
Emotional distress

M + SD/N (%)

P value

Age 49.36 + 10.746 —
Education 0.315
Middle school and below 184 (49.1%)

High school 85 (22.7%)

University or above 106 (28.3%)

Occupational status 0.216
Employed 132 (35.2%)

Unemployed 136 (36.3%)

Retirement 107 (28.5%)

Marital status 0.790
Unmarried/divorced/widowed 70 (18.7%)

Married 305 (81.3%)

Menopausal or not 0.065
Yes 189 (50.4%)

No 186 (49.6%)

Financial burden 0.002
No burden 53 (14.1%)

Mild-moderate 178 (47.5%)

Heavy 144 (38.4%)

Diagnosis time 0.652
<3 months 117 (31.2%)

3-6 months 81 (21.6%)

6 months -1 year 127 (33.9%)

>1 years 50 (13.3%)

Molecular typing 0.542
Luminal A 55 (14.7%)

Luminal B 159 (42.4%)

HER-2 overexpression 106 (28.3%)

Triple negative 37 (9.9%)

unknown 18 (4.8%)

Stage of disease 0.486
0+1 145 (38.7%)

11 137 (36.5%)

III+1V 93 (24.8%)

Family history of cancer 0.112

Yes

No

54 (14.4%)

321 (85.6%)

Bolded values indicate statistically significant results (p < 0.05).
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LPA-based difference in HADS scores

Subgroups N M:SD F ¥ T
Low 103 6.243+4.946
Middle 199 12.030+5.786 82752 <0001 0308
High 3 17.000+5.723
Bayesian post-hoc comparisons
Groups MD(95%CT) Cohen’s d BFy error%
LowvsMiddle -5.787(-7.105-4470)  -1050  1517x10°B 2.927x10%
LowvsHigh -10.757(-12352,9.163)  -2.037  9.334x10* 8.262x10!
Middlevs High  4.970(-6.524-3.416)  -0.861  7.298x10% 1.464x10"

(@)

Level
1.2 4 :
— high
H H H — low
1.0 — middle
P 0.8 -
2
[} 06 |
a
0.4 -
0.2 +
0.0 ~

10

(b) FCR types

Bayes factor robustness check

Sequential analysis

emaxBFiy  162e+13atr=1.026 data | HY
ouserprior  BFyo = 1.517e+13 BF o = 1.52e+13 Evidence for Hy
ewidoprior.  BFyp = 1.620+13 BFy, = 6.59-14 Extreme
© ultrawide prior: BF, = 1.543e+13 aota | HO
10" 10 A Evidence for H
A Evidence for H, 10t 1
10 102
10" = 10
° 2 10*
2 w
& 10 o 10°
10" - 10t
2
10" :g« -
4 v Evidence for Hy
10° 10° -
° 05 H 15 0 50 100 150 200 250 300
Cauchy prior width n
Low FCR vs Middle FCR
emaxBFiy  1.4240+25atr=15 dota | WY
susarpdor.  BFio=9.3330:24 BF o = 9.33e924 Evidence for Hy
@ wide prior: 10.= 1.1870+: i
o ultrawide prior: BF y, = 1.3980+25 o= 107025 Exveme
0 - datal| HO
10 .
o A Evidence for H, = A Evidence for H;
10 107
2 10 e 10°
uw E 10
w
& 102 w m‘u
102 10
e 10°
10° )
10° o WV Evidence for Hy
v 10
o 05 ! e 0 50 100 150
Cauchy prior width P
Low FCR vs High FCR
emaxBFy; 7381655 atr = 0.8273 dota | HY
ouserprior.  BFyo = 7297475 BF o = 7300000 Evidence for H:
® wide prior: BFy = 7257168 BFgy = 1.370-07 Extreme
o ultrawide prior: BF y, = 6475704 dota | HO
10° 5 10% s
A Evidence for Hy A Evidence for Hy
107 = 10°
10° 10°
2 . 2 10t
uo10° & 10
@ @ 40
10 -
o 10°
10° 102
, W Evidence for Hy
10° 10 -
0 05 1 15 0 50 100 150 200 250
Cauchy prior width n

(c) Middle FCR vs High FCR





